Specification 



Title of the invention 

[00011 Information Output System 

Background of the Invention 

[0002] The present invention relates to an information 

output system which obtains information related to devices 
connected with a network system and outputs the obtained 
information. 

[0003] Recently, in accordance with the development of 

computer networks such as the Internet, an information output 
system, which obtains information from a device on the network 
and outputs the same, has been suggested. The information output 
system typically includes WWW (World Wide Web) servers 
containing various information, and a personal computer having 
software (e.g., a browsing program) for accessing the WWW 
servers is connected to the WWW servers through the computer 
network such as the Internet. A user of the personal computer 
searches for desired information in the WWW servers, and 
operates the browsing program to display the desired 
information on a display of the personal computer. In such a 
system, the user may print the information through a printer 



1 



which is also connected to the network. 

[0004] Recently, a printer implemented with a browser has 

been suggested. With such a printer, a user may search for 
desired information on the WWW server through the printer, and 
have the printer print out the desired information. 

[0005] When the user accesses the WWW servers, the user 

typically uses URL (Uniform Resource Locator) . In such a system, 
however, the user is required to input the URL correctly. 
Alternatively, the user may search for a desired WEB page using 
search engines in order to access WEB pages containing the 
desired information. Such an operation is relatively 
troublesome for the user. 

[0006] Incidentally, when there occurs a change of 

operation status (e.g., disorder) in the electronic device, 
typically, a buzzer is automatically sounded and/or an LED 
{Light Emitting Diode) is lit in order to indicate the status 
change. When such an electronic device is connected to a network 
system, it may be configured such that an error message is 
transmitted to a system administrator to notify the status 
change, or the error condition. 

[0007] When the user knows that a certain electronic device 

is in error condition, the user may refer to an operation manual 
of the electronic device to look up how to cope with the error 
condition. Alternatively, the user may access a home page of 
the manufacture to search for the coping method. To look up the 
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operation manual or to access the home page to search for the 
coping method is relatively troublesome for the user, and 
improvement has been desired. 

Summary of the Invention 

[0008] An information output system according to the 

present invention is advantageous in that necessary information 

can be obtained relatively easily with a simple operation. 

[0009] In a particular case, information related to a 

status change of the electronic device can be obtained easily. 

[0010] According to an aspect of the invention, there is 

provided an information output system including a plurality of 
electronic devices and an information output device, which are 
connected to a network system and capable of communicating with 
each other through the network system. In The information output 
system, the information output device is provided with a 
detecting system that detects the plurality of electronic 
devices connected to the network system, and a selecting system 
operable by a user to select at least one device from among the 
plurality of electronic devices. Each of the plurality of 
electronic devices is provided with a link information storage 
that stores link information indicative of a location of data 
to be output, and a link information transmitting system that 
transmits the link information when a predetermined condition 
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is satisfied. The information output device further includes 
a link information receiving system that receives the link 
information from the at least one device selected by the 
selecting system, and an outputting system that obtains and 
outputs the data to be output in accordance with the link 
information received by the link information receiving system. 
[0011] With this configuration, the necessary information 

can be obtained relatively easily with a simple operation. 
[0012] In a certain case, the predetermined condition for 

each of the plurality of electronic devices is determined to 
be satisfied when it is selected with the selecting system of 
the information output device. 

[0013] In such a case, the link information transmitting 

system of each electronic device may be configured to transmit 
the link information when it is selected with the selecting 
system. 

[0014] Alternatively or optionally, the predetermined 

condition is determined to be satisfied when a request for the 
link information output by the information output device is 
received. 

[0015] In such a case, the link information transmitting 

system of each electronic system may transmit the link 
information in response to the request for the link information 
transmitted from the information output device. 
[0016] Optionally, the link information may include a 



4 



plurality of links corresponding to a plurality of pieces of 
data to be output, respectively. 

[0017] Further optionally, the information output device 

may include a display system that displays the plurality of 
links included in the link information received by the link 
information receiving system, and a link selecting system that 
selects one of the plurality of links displayed by the display 
system. 

[0018] Still optionally, the link information 

transmitting system of each electronic device may transmit a 
plurality of links and a plurality of pieces of service 
information in relation with the plurality of links, the 
plurality of pieces of the service information corresponding 
to a plurality of services provided by each electronic device, 
respectively. 

[0019] Alternatively or optionally, the link information 

transmitting system of each electronic device may transmit a 
plurality of links and a plurality of general descriptions in 
relation with the plurality of links, the plurality of general 
description describing a plurality of functions provided by 
each electronic device, respectively. 

[0020] In a particular case, the link information 

transmitting system transmits the link information in response 
to a Description command of a OPnP protocol. 

[0021] In one embodiment, the detecting system outputs a 
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searching signal through the network system, the plurality of 
electronic devices being detected in accordance with reply 
signals which are output by the plurality of electronic devices 
in response to the searching signals, respectively. 
[0022] Optionally, the predetermined condition may relate 

to an operation states of each of the plurality of electronic 
devices . 

[0023] In this case, the predetermined condition may 

include a predetermined change of the operation status of each 
electronic device. The predetermined condition typically 
includes at least one of: a case where the electronic device 
is in an error state; a case where a consumable member of each 
electronic device is less than a predetermined amount; and a 
case where a replacement member of each electronic device being 
required to be replaced. 

[0024] Optionally, the data to be output may contain a 

method of coping with the predetermined condition. 

[0025] In a particular case, each electronic device 

transmits the link information using a Notify command of the 
DPnP protocol . 

[0026] Still optionally, each of the plurality of 

electronic devices are detected in accordance with the SSDP of 
OPnP. 

[0027] in a certain case, the outputting system includes 

a printer that prints out the data to be output on recording 
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medium. Optionally or alternatively, the outputtlng system may 
include an e-mail transmitting system that generates an e-mail 
message having contents of the data to be output and transmits 
the e-mail message to at least a predetermined address. 
[002 8] Optionally, the link information includes at least 

one URL, and the data to be output includes WEB page data. 
[0029] In a particular case, the location where the data 

to be output is inside each of the plurality of electronic 
devices. 

[0030] Alternatively, the location where the data to be 

output is in a predetermined device connected to the network 
system. In this case, the data to be output may be shared among 
the plurality of electronic devices. 

[0031] In a particular case, the data to be output is varied 

in accordance with the status of each electronic device. 
[0032] Further optionally, the information output device 

may transmit a predetermined signal to the at least one 
electronic device selected by the electing system, and the at 
least one electronic device has a storage that stores that the 
at least one electronic device is selected by the selecting 
system of the output ting system, the link information 
transmitting system of the at least one electronic device 
transmitting the link information only when selected by the 
selecting system of the outputting system. 
[0033] Optionally, the information output system may 
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include a plurality of information output devices, and the at 
least one electronic device may be configured to transmit the 
link information only to the information output devices of which 
the selecting system selects the at least one electronic device. 
[00341 According to another aspect of the invention, there 

is provided an information output system including a plurality 
of electronic devices, a server and an information output device 
which are connected to a network system and capable of 
communicating with each other. In this information output 
system, the server is provided with a detecting system that 
detects the plurality of electronic devices connected to the 
network system, and a selecting system operable by a user to 
select at least one device from among the plurality of 
electronic devices. Further, each of the plurality of 
electronic devices is provided with a link information storage 
that stores link information indicative of a location of data 
to be output, and a link information transmitting system that 
transmits the link information to the server when a 
predetermined condition is satisfied. The server further 
includes a link information receiving system that receives the 
link information from the at least one device selected by the 
selecting system, and a transmitting system that transmits the 
data to be output to the information output device. Then, the 
data outputting device is provided with a data receiving system 
that receives the data to be output from the server, and an 
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outputting system that outputs the data to be output received 
from the server. 

[0035] Optionally, the predetermined condition relates to 

an operation states of each of the plurality of electronic 
devices. In this case, the link information may include at least 
one URL, and the data to be output includes WEB page data. 

[003 6] In a particular case, the location where the data 

to be output is inside each of the plurality of electronic 
devices . 

[0037] Alternatively, the location where the data to be 

output is in a predetermined device connected to the network 
system. In this case, the data to be output may be shared among 
the plurality of electronic devices. 

[0038] Optionally, the predetermined condition may 

include a predetermined change of the operation status of each 
electronic device. In this case, the data to be output may 
contain a method of coping with the predetermined condition. 

[0039] Optionally, the server may include an e-mail 

transmitting system that generates an e-mail message having 
contents of the data to be output and transmits the e-mail 
message to at least a predetermined address. 

[0040] According to a further aspect of the invention, 

there is provided a method of outputting information regarding 
a plurality of electronic devices on a network system with an 
information output device which is connected to the network 
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system. The method has the steps of detecting the plurality of 
electronic devices connected to the network system by 
communication through the network system, selecting at least 
one device from among the plurality of electronic devices, 
transmitting link information indicative of a location of data 
to be output when a predetermined condition is satisfied, 
obtaining the data to be output in accordance with the link 
information, and outputting the data to be output. 
[0041] According to a further aspect of the invention, 

there is provided an electronic device for an information output 
system, which includes a plurality of electronic devices and 
an information output device. The plurality of electronic 
devices and the information output device are connected to a 
network system and capable of communicating with each other 
through the network system. The information output system is 
configured to be able to designate any one of the plurality of 
electronic device. 

[0042] The electronic device is provided with a link 

information storage that stores link information indicative of 
a location of data to be output, and a link information 
transmitting system that transmits the link information to the 
information output device under a condition where the 
electronic device is being selected by the information output 
device. The information output device obtains and outputs the 
data to be output in accordance with the link information 
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transmitted from the link information transmitting system. 
[0043] According to a furthermore aspect of the invention, 

there is provided an electronic device for an information output 
system. The information output system including a plurality of 
electronic devices and an information output device, which are 
connected to a network system and capable of communicating with 
each other through the network system. The information output 
system designates one of the plurality of electronic device. 
The electronic device is provided with a link information 
storage that stores link information indicative of a location 
of data to be output, and a link information transmitting system 
that transmits the link information to the information output 
device in response to the request for the link information 
transmitted from the information output device. The information 
output device is configured to obtain and output the data to 
be output in accordance with the link information transmitted 
from the link information transmitting system, the information 
output device including a printing unit that prints out the data 
to be output on recording medium. 

[0044] According to another aspect of the invention, there 

is provided an electronic device for an information output 
system, the information output system including a plurality of 
electronic devices and an information output device, which are 
connected to a network system and capable of communicating with 
each other through the network system. The information output 
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system is capable of designating any one of the plurality of 
electronic device. 

[0045] The electronic device is provided with a link 

information storage that stores link information indicative of 
a location of data to be output, and a link information 
transmitting system that transmits the link information to the 
information output device when an operation states of the 
electronic device satisfies a predetermined condition. The 
information output device is configured to obtain and output 
the data to be output in accordance with the link information 
transmitted from the link information transmitting system. 

[0046] According to another aspect of the invention, there 

is provided an information output device for an information 
output system including a plurality of electronic devices, the 
plurality of electronic devices and the information output 
device being connected to a network system and capable of 
communicating with each other through the network system. The 
information output device is provided with a detecting system 
that detects the plurality of electronic devices connected to 
the network system, a selecting system operable by a user to 
select at least one electronic device from among the plurality 
of electronic devices, each of the plurality of electronic 
devices being configured to output link information when 
selected by the selecting system, a link information 
receiving system that receives the link information from the 



12 



at least one electronic device selected by the selecting system, 
and an outputting system that obtains and outputs the data to 
be output in accordance with the link information received by 
the link information receiving system. 

[0047] According to a further aspect of the invention, 

there is provided a server of an information output system, 
which includes a plurality of electronic devices and an 
information output device, the server, the plurality of 
electronic devices and the information output device being 
connected to a network system and capable of communicating with 
each other. The server is provided with a detecting system that 
detects the plurality of electronic devices connected to the 
network system, a selecting system operable by a user to select 
at least one electronic device from among the plurality of 
electronic devices, each of the plurality of electronic devices 
being configured to transmits link information indicative of 
a location of data to be output to the server when a predetermined 
condition is satisfied, a link information receiving system 
that receives the link information from the at least one 
electronic device selected with the selecting system, and a 
transmitting system that transmits the data to be output to the 
information output device, the data outputting device being 
configured to output the data to be output received from the 
server. 

[0048] The device and method according to the present 
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invention, can be realized when appropriate programs provided 
and executed by a computer. Such programs may be stored in 
recording medium such as a flexible disk, CD-ROM, memory cards 
and the like and distributed. Alternatively or optionally, such 
programs can be distributed through networks such as the 
Internet . 

Brief Description of the Accompanying Drawings 

[0049] Fig. 1 shows a system configuration of a network 

system according to an embodiment of the invention ,- 

[0050] Fig. 2 is a block diagram showing configurations 

of devices connected to the network system shown in Fig. 1; 

[0051] Fig. 3 is a flowchart illustrating information 

output procedure; 

[0052] Fig. 4 is an exemplary screen image showing a list 

of devices obtained with a command "Discovery" of UPnP; 
[0053] Fig. 5A is an exemplary screen image showing a list 

of status information obtained with a command "Description" of 
UPnP; 

[0054] Fig. SB is an exemplary screen image showing status 

information corresponding to a selected one of the information 
as indicated in Fig. 5A; 

[0055] Fig. 6 shows a system configuration of a network 

system according to a second embodiment of the invention; 
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[0056] Pig. 7 is a block diagram showing configurations 

of devices connected to the network system shown in Fig. 6; 

[0057] Fig. 8 shows a flowchart illustrating a 

notification request procedure according to the second 
embodiment; 

[0058] Fig. 9 a flowchart illustrating information output 

procedure according to the second embodiment; 

[0059] Fig. 10 is an example of a table indicating a 

relationship between the statuses and URLs ; 

[0060] Fig. 11 shows an exemplary window for setting 

parameters ; 

[0061] Fig. 12 shows an example of a notification ; 

[0062] Fig. 13 shows an example of notification print and 

notification mail; 

[0063] Fig. 14 shows an example of an output; 

[0064] Fig. 15 shows a system configuration of a network 

system according to a third embodiment of the invention; 

[0065] Fig. 16 is a block diagram showing configurations 

of devices connected to the network system shown in Fig. 15; 
and 

[0066] Fig. 17 is a flowchart illustrating information 

output procedure according to a the third embodiment. 

Detailed Description of the Embodiments 



15 



[0067] Hereinafter, information output systems according 

to embodiments of the invention will be described with reference 
to the accompanying drawings. 

100681 FIRST EMBODIMENT 

[0069] Figs. 1 shows a system configuration of a network 

system 1 according to a first embodiment of the invention. 

[0070] The network system 100 shown in Fig. 1 includes a 

printer 2, a personal computer 3A, a scanner 3B, a CD (compact 
disc) player 4, a television (TV) set 5, a telephone 6 and a 
router 7. which are connected to a LAN (local area network) 8. 
Each device included in the network system 100 is capable of 
exchanging data with a server via the router 7 and the Internet 
9. Communication between the devices (i.e., the printer 2, 
personal computer 3A, the scanner 3B, CD player 4, TV set 5 and 
telephone 6) included in the network system 100 is performed 
with use of Ethernet®, and using a communication protocol of 
UPnP (Universal Plug and Play) . The communication using the UPnP 
is a protocol based on the TCP/IP (Transmission Control 
Protocol/Internet Protocol) , and various functions are 
provided between electronic devices connected through the 
network such as the Ethernet®. It should be noted that, in this 
specification, the electronic device includes electric 
appliances, peripherals to computers, and other similar devices, 
which do not have printing function, connected to the network 
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and capable of exchanging data therebetween. 
[0071 J Fig. 2 is a block diagram showing configurations 

of devices connected to the network system 100 shown in Fig. 
1. As shown in Fig. 2, the printer 2 includes a CPU {Central 
Processing Unit) 21, a ROM (Read Only Memory) 22, a RAM (Random 
Access Memory) 23, a printing unit 24, an operation panel 25, 
an NVRAM (Hon- Volatile RAM) 26 and an interface 27. It should 
be noted that the printer 2 may be replaced with a multifunction 
device having, for example, functions of the printer, a scanner 
and a facsimile machine. In such a case, as shown in Fig. 2 with 
broken lines, the printer 2 may be a part of the multifunction 
device which further includes a scanner unit 28 and a facsimile 
unit 29 that are connected to a public telephone line. 
[0072] The CPU 21 executes various procedures and 

calculations. In particular, according to the embodiment, the 
CPU 21 executes an information output procedure shown in Fig. 
3 . in the information output procedure, the CPU 21 casts a search 
signal into the LAN 8 through the interface 27. Then, based on 
responses to the search signal from the devices on the LAN 8, 
the CPU 21 detects the devices connected to the LAN 8 and 
corresponding to the UPnP . When the devices are found, the CPU 
21 displays a list of the UPnP devices (see Fig. 4) on a screen 
of the operation panel 25. 

[0073] Next, the CPU 21 sends a request for service 

information (URL and/or Description of a WEB page designated 
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by the URL) to one of the listed devices,, which is designated 
by the user through the operation panel 25. Then, the CPU 21 
receives the service information as a reply to the request from 
the designated device. The CPU 21 displays, in accordance with 
the received service information, a list of general 
descriptions (see Fig. 5) on the screen of the operation panel 
25. Further, the CPU 21 obtains WEB page data of a URL related 
to one of the descriptions selected by the user, and outputs 
the contents of the WEB page data through the printing unit 24. 
[0074] The ROM 22 is a read-only storage, which functions 

as a part of main memory of the printer 2 . In the ROM 22 , various 
programs including a system program to be executed by the CPU 
21 are stored. 

[0075] The RAM 23 is a volatile readable and writable 

storage, and also function as a part of the main memory of the 
printer 2. In the RAM 23, a work area is defined for storing 
intermediate operation results of data processing. The RAM 23 
stores data related to UPnP devices, and URLs and descriptions 
corresponding to WEB pages designated by the URLs, which are 
obtained in the information output procedure (see Fig. 3) . 
[0076] The printing unit 24 provides a monochromatic or 

color printing function for printing letters, characters and/or 
images. For example, the printing unit 24 prints out the 
contents of a WEB page stored in an electronic devices 11 such 
as the scanner 3B, the CD player 4 , the TV set 5 and the telephone 
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6 or in a server 10, under control of the CPU 21 on a recording 
sheet . 

[0077] The operation panel 25 includes the display unit 

for visually indicating information, and an input unit (or an 
operation unit) operable by the user. For example, the operation 
panel 25 may have a liquid crystal display or a plasma display 
as the display unit provided with a touch panel as the input 
unit (or operation unit) . 

[0078] In the information display procedure, a list of the 

devices compatible to the OPnP protocol found by a searching 
operation and a list of descriptions obtained from the 
respective devices by request are displayed on the display unit 
of the operation panel 25. 

[0079] The touch panel provided to the operation panel 25 

is operated by the user for selecting a desired one of the OPnP 
devices listed on the display unit or desired one of the 
descriptions listed thereon. 

[0080] The NVRAM 26 is a readable and writable non-volatile 

memory. Even when the printer 2 is powered OFF, the data stored 
in the NVRAM 26 will not be deleted. The NVRAM 26 stores programs 
to be executed by the printer 2. Further, the NVRAM 26 stores 
display data (i.e., a WEB page) to be displayed on operation 
panel 25 and/or an display unit 36 of the personal computer 3A 
connected to the LAN 8. A serial number of the printer 2 is also 
stored in the NVRAM 26. 
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[0081] The interface 27 connects the printer 2 to the IAN 

8 to enable the communication between the printer 2 and devices 
connected to the LAN 8 . 

[0082] The personal computer 3A includes, as shown in Fig. 

2, a CPU 31. a ROM 32, a RAM 33, an HDD (Hard Disk Drive) 34. 
an operation unit 35. a display unit 36 and an interface 37. 

[0083] The CPU 31 executes various procedures and 

calculations. The ROM 32 is a read-only storage, and functions 
as a part of a main memory of the personal computer 3A. The ROM 
32 stores a system program and various other programs to be 
executed by the CPU 31. The RAM 33 is a readable/writable 
volatile memory, and also functions as a part of the main memory 
of the personal computer 3A. The RAM 33 includes a work area 
for storing intermediate calculation results of the data 
processing. The HDD 34 is a readable/writable storage. 

[0084] The operation unit 35 is an input device of the 

personal computer 3A. The operation unit 35 includes a keyboard 
having a plurality of keys, and a pointing device such as a mouse . 
The display unit 36 is a device for visually indicating 
information, and may include a crystal liquid display or a 
plasma display. The liquid crystal display may include a simple 
matrix type display such as an STN system or a DSTN system, and 
an active matrix type display such as a TFT system. The interface 
37 connects the personal computer 3 A to the LAN 8 so as to enable 
the communication with respect to the printer 2 and/or 
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electronic devices 11 through the LAN 8. 

[0085] The electronic device 11 such as the scanner 3B, 

the CD player 4, the TV set 5 and the telephone 6 has, as shown 
in Fig. 2, a CPU 41, a ROM 42, a RAM 43. an NVRAM 44, a status 
detecting unit 45 and an interface 46. Although the scanner 3B, 
the CD player 4, the TV set 5 and the telephone 6 have different 
functions, they have a common function regarding the present 
invention, and only the common function will be described 
hereinafter for the sake of brevity. 

[0086] The CPD 41 executes various processes and 

calculations. According to the first embodiment, the 
information output procedure (shown in Fig. 3) is executed by 
the CPU 41. The procedure will be described hereinafter. When 
the electronic device having the CPU 41 is the UPnP device, the 
CPU 41 sends device information (e.g., IP address, a name etc. 
of the electronic device 11) to the LAN 8 through the interface 
4 6 in response to a Discovery command (of the UPnP protocol) 
transmitted by the printer 2. 

[0087] Further, the CPU 41 sends, in response to the 

Description command (either Device Description or Service 
Description) of the UPnP transmitted from the printer 2, service 
information (e.g.. URL and general information) to the LAN 8 
through the interface 46. 

[0088] The ROM 42 is a read-only storage, which is a part 

of a main memory of the electronic device 11. The ROM 42 stores 
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various programs such as a system program to be executed by the 
CPU 41. The RAM 43 is a readable/writable storage, and is also 
a part of the main memory of the electronic device 11. The RAM 
43 includes a work area for storing an intermediate result of 
the data processing. 

[0089] The NVRAM 44 is a readable/writable storage, and 

the data is held even when the electronic device 11 is powered 
OFF. The NVRAM 44 stores programs to be executed by the CPU 41 
to perform the information output procedure shown in Fig. 3. 
The NVRAM 44 stores an URL, and general information on a WEB 
page designated by the URL. In one example, the thus related 
URL and general information are linked using the XML (extensible 
Markup Language) and is stored in the NVRAM 44 . The NVRAM 44 
also stores the WEB page itself, which is designated by the URL. 
Optionally, the NVRAM 44 stores a serial number of the product 
{i.e., the electronic device 11). 

[0090] The status detecting unit 45 is for detecting a 

disorder of the electronic device 11. The interface 46 connects 
the electronic device 11 to the LAN 8 so as to enable the 
electronic device 11 to communicate with the devices (e.g. , the 
printer 2 and the personal computer 3A) connected to the LAN 
8. 

[0091] The server 10 shown in Fig. 1 includes, as shown 

in Fig. 2, a CPU 51. a ROM 52. a RAM 53, an HDD 54 and an interface 
55. 
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[0092] The CPU 51 executes various procedures and 

calculations, and controls the entire operation of the server 
10. The ROM 52 is a read-only storage, and constitutes a part 
of a main memory of the server 10 . The ROM 52 stores various 
programs including a system program to be executed by the CPU 
51. The RAM 53 is a readable/writable volatile storage, and is 
also a part of the main memory of the server 10. The RAM 53 
includes a work area for storing intermediate result of data 
processing. The HDD 54 is a readable/writable storage. The 
interface 55 connects the server 10 to the Internet 9 so as to 
enable the server 10 to communicate with devices (e.g., the 
printer 2) connected to the Internet 9. 

[0093] Next, the information output procedure of the 

network system 100 will be described with reference to Fig. 3. 

[0094] The procedure starts when a user instructs printer 

2, through the operation panel 25, to start searching. In S101, 
the printer 2 (i.e., the CPU 21) transmits a search signal for 
searching UPnP devices (e.g., the electronic devices such as 
the personal computer 3 A and the CD player 4) connected to the 
LAN 8 in accordance with the Discovery command of the UPnP 
protocol . 

[0095] In S201. the personal computer 3A, or the electronic 

device 11 transmits a reply signal including the device 
information containing the IP address and the device name to 
the printer 2 in response to the search signal transmitted by 
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the printer 2. It should be noted that, among the devices 
connected with the LAM 8, the UPnP devices output the reply 
signals, while the non-UPnP devices do not output the- reply 
signals. 

[009 6] In S102, the CPU 21 of the printer 2 determines 

whether the reply signals are received through the interface 
27, i.e., whether the UpnP devices have been found. When the 
UPnP device has not been found (S102: NO), the information 
output procedure is terminated. When at least one of a plurality 
of UPnP devices has been found (S102: YES), control proceeds 
to S103. According to the embodiment, when at least one 
electronic device 11 (e.g., the personal computer 3A and the 
CD player 4) other than the printer 2 (the device which sent 
the search signal) is compatible to the UPnP protocol, the CPU 
21 determines that the UPnP devices are found (S102 : YES) , while 
none of the devices except the printer 2 is not compatible to 
the UPnP protocol, the CPU 21 determines that the UPnP devices 
have not been found (S102 : NO) . 

[0097] In S103, the CPU 21 obtains the names of the UPnP 

devices as found, based on the reply signals therefrom, and 
displays a list of the obtained device names (the names of the 
devices found to be UPnP compatible) on the screen of the 
operation panel 25. Pig. 4 shows an exemplary screen image 
showing the list of the devices. In this example, the personal 
computer 3A and the electronic devices 11 (the scanner 3B, the 
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CD player 4, the TV set 5 and the telephone 6) are found as the 
UPnP devices. The thus listed device names can be selected by 
operating the operation panel 25. 

[0098] In S104, the CPU 21 determines whether one of the 

listed devices displayed on the operation panel 25 is selected 
by the user using the operation panel 25 (e.g. , a touch panel) , 
based on the signal transmitted by the operation panel 2 5 . When 
none of the device names is selected by the user (S104: NO), 
the user may terminate the information output procedure as a 
desired electronic device 11 is not included in the displayed 
list. For example, when a cancel key of the operation panel 25 
is operated, the CPU 21 regards that the user selected none of 
the device names . 

[0099] When one of the device names as listed is designated 

by the user {S104: YES), control proceeds to S105. 

[0100] In S105, the CPU 21 requests the electronic device 

11 designated by the user to transmit service information 
thereof by issuing the Description (either the Device 
Description or the Service Description) command in accordance 
with the UPnP protocol. In other words, the printer 2 requests 
the user-designated electronic device 11 for the URL and general 
information thereof. 

[0101] In S202, the CPU 21 determines whether the service 

information transmitted from the electronic device 11, to which 
the request for the Description has been sent, includes the 
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general information. When the general information is not 
available (S106: NO), the information output procedure is 
terminated. When the CPU 21 determines that the general 
information is included in the service information transmitted 
from the electronic device 11 (S106: YES), control proceeds to 
S107. 

[0102] In S107, the CPU 21 displays a list of the general 

information included in the service information on the screen 
of the operation panel 25 . Fig . 5A shows an exemplary screen 
image of the list of the general information. The thus displayed 
general information can be selected using the operation panel 
25. In the example shown in Fig. 5A, the CD player 4 is selected 
by the user, and the service information from the CD player 4 
includes general information: Manual, Conf ig, CD1, CD2 and CD3 . 
According to this example, "CDl", »CD2" and "CD3" are titles 
of CDs inserted in the CD player 4 . According to the embodiment, 
when the user selects one of the titles "CDl", "CD2" and "CD3" 
using the operation panel 25, the contents of the selected CD 
can be obtained. Of course, depending on the CDs loaded in the 
CD player 4, the contents the user obtains are different. For 
example, the contents of the selected CD are indicated as shown 
in Fig. 5B, which is a screen image displayed after the user 
selected one of the CDs. In this example shown in Fig. 5B, Index, 
and tiles of the tunes "Musicl", "Music2", - are indicated. When 
the user selects the Index, the CPU 21 obtains a list of tiles 



from the CD player 4 and prints the list of tiles of the tunes 
with the printing unit 24 . When the user selects one of the titles 
of the tunes "Musicl", "Music2", ~ the CPU 21 obtains lyrics 
of the selected tune from the CD player and prints out a lyrics 
sheet for the selected tune with the printing unit 24. 
[0103] In S108, the CPU 21 determines which one of the 

general information listed on the operation panel 25 is 
designated by the user, based on a signal transmitted from the 
operation panel 25. when none of the general information is 
selected (e.g., when the cancel key of the operation panel 25 
is operated) by the user (S108: NO) , the information output 
procedure is terminated since it is assumed that the general 
information does not include the information desired by the user. 
When one of the listed pieces of the general information is 
selected by the user (S108: YES), control proceeds to S109. 
[0104] In S109, the CPU 21 transmits a path of the URL 

related to the general information selected by the user in S108 
to the selected electronic device 11, and requests the 
electronic device 11 for the data of the WEB page designated 
by the URL (a request using an HTTP (Hyper Text Transfer 
Protocol) ) . 

[0105] In S203, the CPU 41 of the electronic device 11 

determines whether it contains the WEB page data designated by 
the URL transmitted from the printer 2. when it receives the 
request with the HTTP. When the CPU 41 determines that the WEB 
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page data designated by the transmitted URL is available in the 
electronic device 11 (S203 : YES) , control proceeds to S204 . When 
the WEB page data designated by the URL is not available (S203: 
NO), control proceeds to S205. 

[0106] In S204, the CPU 41 of the electronic device 

transmits the WEB page data as requested to the printer 2 (a 
response using the HTTP) . 

[0107] In S2 05, the CPU 41 transmits data indicating that 

WEB page data as requested is not available in the electronic 
device 11 to the printer 2 (i.e. , the response using the HTTP) . 

[0108] In S110, the CPU 21 outputs the contents of the WEB 

page transmitted from the electronic device 11 through the 
printing unit 24, or displays the data, which is transmitted 
by the electronic device 11 in S205 (i.e.. the data indicating 
that the WEB page corresponding to the requested URL is not 
available) , on the screen of the operation panel 25. Then, the 
information output procedure is terminated. 

[0109] According to the above- described procedure, the 

user only starts searching UPnP devices, designates a desired 
device from the listed device name (see Fig. 4) , and designates 
desired information from among the listed pieces of the general 
information (see Fig. 5A) . Then, the contents of the desired 
WEB page can be printed on a printing sheet. Therefore, the user 
is not required to search for the URL and type the same, or search 
for the WEB page using the browsing program and inputting the 
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keywords. Thus, with a simple operation, the user can obtain 
the desired information. 

[0110] Even though the electronic devices do not have 

display/printing function (e.g., the refrigerators), the 
information thereof can be obtained by the printer 2 with the 
above- described operation. 

[0111] Further, according to the first embodiment, the 

printer 2 detects the electronic devices 11 capable of 
communicating with the printer 2, and displays a list of such 
devices 11 as shown in Fig. 4. Then, the printer 2 requests the 
electronic device 11 designated by the user for the service 
information (i.e., the URL and the general information) . 
Because of this configuration, electronic devices which cannot 
communicate with the printer 2 will not be designated by the 
user, and thus an error condition such that the printer 2 
requests the electronic device unable to communicate with the 
printer 2 for the service information, in other words, it is 
ensured that the request for the service information is sent 
to the electronic devices 11 which can communicate with the 
printer 2 and thus can transmit the service information to the 
printer 2 . 

[0112] Furthermore, according to the first embodiment, 

the WEB page data designated by the URL is stored within the 
electronic device 11 . If the WEB page data is stored in a device, 
an access to which is restricted, there may be a case where the 
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printer 2 cannot access the device, and thus cannot obtain the 
WEB page data. According to the first embodiment, since the WEB 
page data corresponding to the URL is stored in the electronic 
device 11 itself, it is ensured that the printer 2 can obtain 
the WEB page data, and print the same. 

[0113] Further, according to the first embodiment, a list 

of the general information is displayed on the screen of the 
operation panel 25 (see Fig. 5 A) , and the user designates one 
of the listed information. Then, the WEB page designated by the 
URL related to the user-designated general information is 
printed out. Therefore, unnecessary WEB page may not be printed, 
which prevents unnecessary consumption of recording sheets. 
[0114] Still further, according to the first embodiment, 

when a WEB page is designated, not the URL but the general 
information indicative of the generalized contents of the WEB 
page is used, the user can easily find the desired WEB page based 
on the general information and designate the same. 
{0115] According to the first embodiment, since the UPnP 

compatible electronic devices 11 are employed, system 
development can be carried on easily. 

[01161 In the above- described embodiment, the WEB page is 

stored in each electronic device 11. This can be modified such 
that the WEB pages for some of or all of the electronic devices 
11 are stored in an area, e.g.. the HDD 54 of the server 10. 
where the electronic devices 11 share the WEB pages. With such 



30 



a configuration, the update and/or maintenance of the WEB pages 
may be simplified. For example, when the WEB page is stored in 
a management server of a manufacturer of a certain product, and 
if new supplies and/or new error handling methods are to be 
announced, only by updating the WEB page at the management 
server, each printer 2 can print outs the contents. 
[0117] Further, in the first embodiment, the contents of 

the WEB page is printed out using the printer 2. However, this 
can be modified such that part of or all of the contents is 
displayed on the screen of the display unit. For example, the 
information output procedure shown in Fig. 3 is executed by the 
personal computer 3A, and the contents of the obtained WEB page 
may be displayed on the display unit 36. 

[0118] Furthermore, the contents output by the printer 2 

may be differentiated based on the status of the electronic 
device 11. For example, the URL stored in the NVRAM 44 of the 
electronic device 11 is modified based on the operational status 
of the electronic device 11 (e.g., detection results of the 
status detecting unit 45) . For another example, the contents 
of the WEB page may be modified in accordance with the 
operational status of the electronic device 11. 
[0119] In the first embodiment, the general information 

for the detected electronic devices 11 is displayed. 
Alternatively or optionally, a list of the URLs may be 
displayed. 
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[0120] As described above, according to the first 

embodiment, the printer 2 requests the electronic devices 11 
for link information (e.g., URLs), and obtains the same. Next, 
further information (e.g., the WEB page data) is obtained from 
the electronic device 11 using the previously obtained link 
information, and then outputs the contents of the further 
information. Thus, the user need not perform a complicated 
operation (e.g., inputting of the URL), and the necessary 
information can' be obtained easily. 

[0121] SECOND EMBODIMENT 

[0122] Figs. 6 shows a configuration of a network system 

20 0 according to a second embodiment of the invention. 

[0123] The network system 200 shown in Fig. 6 is similar 

to the system 100 shown in Fig. 1, which includes a printer 2, 
a personal computer 3A, an air conditioner 4, a television (TV) 
set 5, a telephone 6. a router 7 and a scanner 3B, which are 
connected to a LAN (local area network) 8. Each device included 
in the network system 200 is capable of exchanging data with 
a server 10 via the router 7 and the Internet 9. Communication 
between the devices (i.e. , the printer 2, the personal computer 
3 A. the scanner 3B, the air conditioner, the TV set 5 and the 
telephone 6) included in the network system 200 is performed 
with use of Ethernet®, and using a communication protocol of 
UPnP (Universal Plug and Play) . 
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10124] Fig. 7 is a block diagram showing configurations 

of devices connected to the network system 200 shown in Pig. 

S. As shown in Fig. 7, the printer 2 includes a CPU (Central 

Processing Unit) 21, a ROM (Read Only Memory) 22, a RAM (Random 
Access Memory) . a printing unit 24. an operation panel 25, NVRAM 

(Non-Volatile RAM) 26 and an interface 27. 

[0125] The CPU 21 executes various procedures and 

calculations. In particular, according to the embodiment, the 
CPU 21 executes a notification request procedure shown in Fig. 
8. and an information output procedure shown in Fig. 9. In the 
notification request procedure, the CPU 21 requests each of the 
electronic devices (i.e., the printer 2, the personal computer 
3A, the scanner 3B, the air conditioner 4, the TV set 5 and the 
telephone 6) to output a notification when an operation status 
thereof changes, in the information output procedure, the CPU 
21 displays information related to the status change when the 
status of the electronic device has changed. 

[0126] The notification request procedure is briefly 

described. When a UPnP device (i.e., the electronic device 
compatible to the UPnP) is newly connected to the LAN 8, the 
CPU 21 detects a signal in accordance with an SSDP (Simple 
Service Discovery Protocol) issued by the newly connected UPnP 
device. Based on the signal under the UPnP. the CPU 21 obtains 
an IP address and a name of the UPnP device. Then, the CPU 21 
inquires the UPnP device for a Device Description thereof, and 
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obtains fundamental information (e.g.. an installation 
location, serial number etc.) based on the response to the 
inquiry. Further, the CPU 21 inquires the device for a Service 
Description, and from the reply thereto, the CPU 21 obtains the 
service information (e.g.. Notification function) an 
electronic device 11A supports. Next, the CPU 21 requires the 
electronic devices 11A supporting the notification function to 
output the notification when the operation status of the 
electronic device 11A has changed (e.g., when an error has 
occurred) . 

[0127] The information output procedure (see Pig. 9) will 

be briefly described. 

[0128J When the CPU 21 receives a notification including 

link information (e.g. , URL) for a WEB page related to the status 
change from the UPnP device, the CPU 21 temporarily stores the 
URL (link information) included in the notification in the RAM 
23. Then, based on the SSDP, preliminarily obtained information 
in response to the inquiry for the Device Description and the 
notification, the CPU 21 generates a text (a text for the 
notification print and/or a text for the notification mail: see 
Fig. 13) . The CPU 21 controls the printing unit 24 to print out 
the text for notification print, and controls interface 27 to 
send an e-mail message containing the text for the notification 
mail to a predetermined user (e.g., a system administrator) . 
According to the second embodiment, the above functions of 
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printing and sending the e-mail message are performed when check 
boxes of a window as shown in Fig. 11 are preliminarily checked, 
which will be described later. 

[0129 J Further, the CPU 21 obtains a WEB page related to 

the status change of the electronic device 11A from the NVRAM 
44 of the electronic device 11A that has sent the notification, 
based on the URL temporarily stored in the RAM 23, and controls 
the printing unit 24 to print out the contents of the WEB page 
(see Fig. 14) . 

[0130] It should be noted that, according to the second 

embodiment, the contents of the WEB page is printed when a check 
box for "AUTOMATIC PRINTOUT OF WEB PAGE " of the setting window 

(see Fig. 13) has been checked in advance by the System 
administrator, or temporarily checked by the user (S407 and 
S4 08) . According to the second embodiment, the WEB page is 
obtained using the HTTP. 

[0131] The ROM 22 is a read-only storage, which functions 

as a part of a main memory of the printer 2 . In the ROM 22 , various 
programs including a system program to be executed by the CPU 
21 are stored. 

[0132] The RAM 23 is a volatile readable and writable 

storage, and also function as a part of the main memory of the 
printer 2. In the RAM 23, a work area is defined for storing 
intermediate operation results of data processing. 

[0133] The printing unit 24 provides a monochromatic or 
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color printing function for printing letters, characters and/or 
images. For example, the printing unit 24 prints out the text 
for the notification print (see Fig. 13) and the contents of 
a WEB page (see Fig. 14) on a recording sheet. 
[0134] The operation panel 25 includes the display unit 

for visually indicating information, and the input unit 
operable by the user. For example, the operation panel 25 may 
have a liquid crystal display or a plasma display as the display 
unit provided with a touch panel as the input unit (or operation 
unit) . 

[01353 If the above- described check box for the "AUTOMATIC 

PRINTOUT OF THE WEB PAGE" is not checked, the CPU 21 controls 
the operation panel 25 to display a window inquiring the user 
to select whether the contents of the WEB page designated by 
the URL included in the notification received from the 
electronic device 11A (S407 and S4 08) . When such a window is 
displayed, the user designate to print or not using the touch 
panel provided to the operation panel 25. 

[0136] The NVRAM 26 is a readable and rewritable memory, 

and even when the printer 2 is powered OFF, the data will not 
be deleted. The NVRAM 2 6 stores programs to be executed by the 
CPU 21, including the programs for the notification request 
procedure ad the information output procedure. Further, the 
NVRAM 26 stores setting parameters (e.g.. a flag for the 
notification print, a flag for the automatic WEB page printing, 
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an e-mail address to which the notification mail is sent) . The 
NVRAM 26 further stores display data (i.e., a WEB page) to be 
displayed on operation panel 25 and/or the display unit 36 of 
the personal computer 3A connected through the LAN 8 . A serial 
number of the printer 2 is also stored in the NVRAM 26. 
[0137] The interface 27 connects the printer 2 to the LAN 

8 to enable the communication between the printer and devices 
connected through the LAN 8 . 

[0138] The personal computer 3A includes, as shown in Fig. 

7, a CPU 31, a ROM 32, a RAM 33, a HDD (Hard Disk Drive) 34, 
an operation unit 35, a display unit 36 and in interface 37. 

[0139J The CPU 31 executes various procedures and 

calculations. The ROM 32 is a read-only storage, and functions 
as a part of a main memory of the personal computer 3A. The ROM 
32 stores a system program and various other programs to be 
executed by the CPU 31. The RAM 33 is a readable/writable 
volatile memory, and also functions as a part of the main memory 
of the personal computer 3A. The RAM 33 includes a work area 
for storing intermediate calculation results of the data 
processing. The HDD 34 is a readable/writable storage. 

[0140] The operation unit 35 is an input device of the 

personal computer 3A. The operation unit 3 5 includes a keyboard 
having a plurality of keys, and a pointing device such as a mouse. 
The display unit 36 is a device for visually indicating 
information, and may include a crystal liquid display or a 
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plasma display. The liquid crystal display may include a simple 
matrix type display such as an STN system or a DSTN system, and 
an active matrix type display such as a TFT system. The parameter 
setting windows as shown in Fig. 11 is displayed on the display 
unit 36. In the parameter setting window, a check box 3 6a and 
a string of letters "Enable Notification Print", a check box 
3 6b and a string of letters "Enable Automatic Print of WEB page" , 
and an input box 36c and a string of letters "E-mail Address 
for Notification Mail" are indicated. 
[0141] The system administrator can make the 

"Notification Print" and the "Automatic WEB Page Printing" 
effective by checking, with use of the operation unit 35, the 
check boxes 36a and 36b, respectively. Further, the system 
administrator may input the address of the e-mail message in 
the input box 36c using the operation unit 35. The 
setting/address input by the system administrator is 
transmitted from the personal computer 3A to the printer 2 . 
Alternatively or optionally, the setting window may be 
displayed on the display unit of the operation panel 25 of the 
printer 2. 

[0142] The interface 37 connects the personal computer 3A 

to the LAN 8 so as to enable the communication with respect to 
the printer 2 and/or electronic devices 11A through the LAN 8. 

[0143] The electronic device 11A such as the scanner 3B, 

the air conditioner 4. the TV set 5 and the telephone 6 has. 
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as shown in Fig. 7. a CPU 41, a ROM 42, a RAM 43, an NVRAM 44, 
a status detecting unit 45A and an interface 46. Although the 
scanner 3B, the air conditioner 4, the TV set 5 and the telephone 
6 have different functions, they have a common function 
regarding the present invention, and only the common function 
will be described hereinafter for the sake of brevity. 
[0144] The CPU 41 executes various processes and 

calculations. According to the second embodiment, the CPU 41 
executes the notification request reply procedure (shown in Fig. 
8) and the information output procedure (shown in Fig. 9) . 
[0145] The notification request procedure (Fig. 8) is 

briefly described. When the electronic device 11A is newly 
connected to the LAN 8, the CPU 41 transmits the SSDP (i.e., 
advertises that the electronic device 11A is on the LAN 8) . Then, 
if the CPU 41 receives the inquiry for the Device Description 
from the printer 2, the CPU 41 transmits the fundamental 
information (e.g., the location and the serial number) to the 
printer 2 in response to the inquiry. Thereafter, in response 
to the inquiry for the Service Description from the printer 2, 
the CPU 41 transmits the service information (e.g.. 
Notification function) to the printer 2 . Xf the electronic 
device 11A supports the notification function, the printer 
requires the electronic device 11A to issue the notification 
when the operation status of the electronic device 11A changes 
(e.g. , when a disorder occurs) , and the CPU 41 stores a setting 
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to output the notification when the status has changed in the 
NVRAM 44. 

[0146] The information output procedure executed by the 

CPU 41 will be briefly described. In the electronic device 11A 
supporting the notification function, when the status detecting 
unit 45 detects a change of the operation status of the 
electronic device 11A. the CPU 41 transmits a notification 
including the URL designating the WEB page related to the change 
of the status to the printer 2. Thereafter, in response to the 
request by the printer 2 for the WEB page designated by the URL 

(i.e., HTTP request), the CPU 41 transmits the WEB page data 
to the printer as the HTTP response. 

10147] The ROM 42 is a read-only storage, which is a part 

of a main memory of the electronic device 11A. The ROM 42 stores 
various programs such as a system program to be executed by the 
CPU 41. The RAM 43 is a readable/writable storage, and is also 
a part of the main memory. The RAM 43 includes a work area for 
storing an intermediate result of the data processing. 
10148] The NVRAM 44A is a readable/writable non-volatile 

storage, and accordingly, the data is not deleted even when the 
electronic device 11A is powered OFF. The NVRAM 44 stores 
programs to be executed by the CPU 41 to perform the notification 
request reply procedure shown in Fig. 8, and the information 
output procedure shown in Fig. 9. The NVRAM 44A stores a table 
storing a character string representing the status ID and the 
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operation status in relation with the URLs designating the WEB 
pages containing descriptions of coping methods for respective 
statuses. An example of such a table is indicated in Fig. 10, 
which shows an example of the table for the air conditioner 4. 
The NVRAM 44A also stores the URLs and the WEB pages respectively 
designated by the URLs. Optionally, the NVRAM 44A stores a 
serial nu mb er of the electronic device 11A. 

[0149] The status detecting unit 45 is for detecting a 

status change (e.g., abnormal condition such as disorder) of 
the electronic device 11A. The interface 46 connects the 
electronic device 11A to the LAN 8 so as to enable the electronic 
device 11A to communicate with the devices (e.g., the printer 
2 and the personal computer 3A) connected to the LAN 8. 

[0150] The server 10 shown in Pig. 6 includes, as shown 

in Fig. 7, a CPU 51, a ROM 52, a RAM 53, an HDD 54 and an interface 
55. 

[0151] The CPU 51 executes various procedures and 

calculations, and controls the entire operation of the server 
10. The ROM 52 is a read-only storage, and constitutes a part 
of a main memory of the server 10. The ROM 52 stores various 
programs including a system program to be executed by the CPU 
51. The RAM 53 is a readable/writable volatile storage, and is 
also a part of the main memory of the server 10. The RAM 53 
includes a work area for storing intermediate result of data 
processing. The HDD 54 is a readable/writable storage. The 
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interface 55 connects the server 10 to the Internet 9 so as to 
enable the server 10 to communicate with devices (e.g., the 
printer 2) connected to the Internet 9. 

[0152} The notification transmitted from the electronic 

device 11A to the printer 2 will be described with reference 
to Fig. 12. which shows an example of the notification. 

[0153] A portion starting with " <e : property > n and the 

following part is the enhanced portion with respect to a 
conventional notification using the UPnP protocol. In the 
enhanced portion, a character string (e.g.. Filter sign) 
representing the status of the electronic device 11A and the 
URL (e.g., 

</http : //12 . 34 . 56 . 111/AirConditioner/ChangeFilter .html>) 
designating a WEB page where the coping method is described are 
indicated. 

[0154] The text for the Notification print and the 

Notification mail will be described with reference to Fig. 13, 
which show an example of such a text. In the status information 
indicated in Fig. 13, the character string indicating the status 
which is included in the notification (see Fig. 12) and the URL 
(e.g.. 

</http : //12 . 34 . 56 . 111/AirCondi tioner/ChangeFil ter .html>) 
for the WEB page containing the coping method are included. In 
this example, the URL is linked to the WEB page. In the node 
information indicated in Fig. 13 , the SSDF, a device type (i.e.. 
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the device name) obtained via the Device Description, the IP 
address, a location (the installation location) and the serial 
number of the electronic device 11A are included. 
[0155] Next, the notification request procedure executed 

in the network system 200 will be described with reference to 
Fig. 8, which shows a flowchart thereof. 

[0156] In S1101, the electronic device 11A newly connected 

to the LAN 8 outputs the SSDP ton the LAN8 under control of the 
CPU 41. 

[0157] rn S1201, upon detection of the SSDP, the CPO 21 

of the printer 2 obtains the IP address and device name in 
accordance with the SSDP, and stores the obtained data in the 
RAM 23. 

[0158] In S1202 , the printer 2 requests the newly connected 

electronic device 11A to send the fundamental information (the 
installation location and the serial number) in accordance with 
the Device Description of the UPnP. 

[0159] In S1102, in response to the inquiry of the Device 

Description from the printer 2, the electronic device 11A 
transmits the fundamental information to the printer 2. 
[0160] In S1203, the printer 2 receives the fundamental 

information from the electronic device 11A, and the CPU 21 
stores the fundamental information in relation with the IP 
address or the device name obtained in S1201. 
[0161] In S1204 , the printer 2 requests the newly connected 
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electronic device 11A to send the service information (e.g., 
the notification function) to the printer 2 in accordance with 
the Service Description of the OPnP. 

[0162] In S1103. in response to the inquiry of the Service 

Description from the printer 2, the electronic device 11A 
transmits the service information supported by the electronic 
device 11A to the printer 2 . If the electronic device 11A 
supports the notification function, the service information 
transmitted to the printer includes the data indicating that 
the notification function is supported. 

[0163] In S1205. the printer 2 obtains the service 

information from the electronic device 11A to which the inquiry 
for the Service Description was sent. 

[0164] In S1206. the CPO 21 determines whether the newly 

connected electronic device 11A supports the notification 
function based on the service information obtained from the 
electronic device 11A. When the CPD 21 determines that the 
electronic device 11A supports the notification function 
(S1206: YES), control proceeds to S1207 . When the CPU 21 
determines that the electronic device 11A does not support the 
notification function (S1206: NO), control proceeds to S1208. 
[0165] In S1207 , the printer 2 requests the newly connected 

electronic device 11A to transmit the notification when the 
operation status is changed (e.g., when disorder occurs). In 
this case, the CPU 21 remains the device name, IP address. 



44 



install location and serial number stored. The items (i.e. , the 
device name, IP address, install location and serial number) 
are used when the node information of the text (i.e., text for 
the notification print or text for the notification mail) is 
generated (see Fig. 13) . 

[0166] In S1208, the CPU 21 deletes the data (i.e., the 

device name, IP address, install location and serial number) 
stored in S1201 and S1203, and terminates the notification 
request procedure. 

[0167] InS1104, the newly connected electronic device 11A 

receives the request for transmission of the notification when 
the status is changed, and the CPU 41 execute setting for the 
notification and the notification request procedure is 
terminated. 

[01681 Next, the information output procedure of the 

network system 20 0 according to the second embodiment will be 
described with reference to Fig. 9. 

[0169] In S3 01, the CPU 41 of the electronic device 11A 

supporting the notification function determines whether the 
operating status has changed in accordance with the output of 
the status detecting unit 45 . When the CPU 41 does not determine 
that the status has changed (S301: NO), the CPU 41 keeps 
monitoring the status change of the electronic device 11A. If 
the CPU 41 determines that the status has changed (S301: YES) . 
control proceeds to S3 02. 
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[0170] This determination is made be examining whether a 

predetermined condition is satisfied or not. Generally, the 
predetermined condition includes at least one of: a case where 
the electronic device 11A is in an error state; a case where 
a consumable member of each electronic device 11A is less than 
a predetermined amount; and a case where a replacement member 
of each electronic device 11A are required to be replaced. The 
status detecting unit 45 monitors the above condition 
continuously, and determines whether one of such conditions is 
satisfied. 

[0171] In S302, the CPU 41 of the electronic device 

generates the notification as exemplified in Fig. 12 based on 
the detection result of the status detecting unit 45 and the 
contents of the table as exemplified in Fig. 10. and transmits 
the notification to the printer 2 . 

[0172] In S401. when the printer 2 receives the 

notification from the electronic device 11A whose status has 
changed, the CPU 21 stored the URL included in the received 
notification in the RAM 23 temporarily. 

[0173] In S402, the CPU 21 generates status information 

for the text of the notification print and notification mail 
based on the DeviceStatus String value and Device StatusHelpURL 
value included in the notification (see Figs. 12 and 13) . 
[0174] In S403, the CPU 21 generates the node information 

(see Fig. 13) for the text of the notification print and 
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notification mail based on the device name and IP address stored 
in SI 201 and the installation location and serial number stored 
in S1203. 

[0175] With the steps S402 and S403, the text of the 

notification print and the notification mail is generated as 
shown in Fig. 13. 

[0176] In S404, the CPU 21 determines whether the check 

box 36a for enabling the notification print has been checked. 
That is, the CPU 21 determines whether it is set that the 
notification is printed. When the CPU 21 determines that such 
a setting has not been made (S404: NO) , since the text, which 
is generated in S402 and S403 need not be printed by the printing 
unit 24, control proceeds to S406. When the such a setting has 
been made (S404: YES), control proceeds to S405. 

[0177] In S4 05, the CPU 21 controls the printing unit 24 

to print the text, which is generated in S402 and S403 and 
includes the status information and the node information, on 
the recording sheet. 

[0178] In S406. the CPU 21 determines whether the check 

box 36b for enabling the automatic printing of the WEB page has 
been checked, that is, the CPU 21 determines whether the setting 
for the automatic printing of the WEB page has been made. When 
the automatic print setting has been made (S406: YES) , control 
proceeds to S409. When such a setting has not been made (S406 : 
NO) . control proceeds to S407 . 
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[0179] In S407, the CPO 21 displays a message "TO PRINT 

WEB PAGE? " on Che display unit of the operation panel 25 together 
with "YES" and "NO" to be selected by the user. 
[0180] In S408, the CPU 21 determines whether the user 

selects, with use of the operation panel 25, to print the WEB 
page. When the CPU 21 determines that the user selects "NO", 
i.e. , the user does not intend to print the WEB page (S408: NO) , 
control proceeds to S410 since the WEB page need not be printed. 
When the user selects to print the WEB page (S408 : YES) , control 
proceeds to S409. 

[0181] In S409, the CPU 21 obtains the WEB page from the 

NVRAM 44 of the electronic device 11A that has transmitted the 
notification based on the URL temporarily stored in the RAM 23 
in S401. Then, the CPU 21 controls the printing unit 24 to print 
out the thus obtained WEB page (see Fig. 9) on the recording 
sheet. 

[0182] In S410, the CPU 21 determines whether the e-mail 

address has been input in the input box 36c in the setting window 
shown in Fig. 11. That is, the CPU 21 determines whether the 
e-mail address to which the notification mail is sent has been 
set. When the CPU 21 determines that the e-mail address has been 
set (S410: YES), control proceeds to S411. When the CPU 21 
determines that the e-mail address has not been set (S410: NO) , 
the information output procedure is terminated. 
[0183] in S411, the CPU 21 transmits the text of the 
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notification mail to the e-mail address set by the system 
administrator, and terminates the information output procedure 
The system administrator recognizes the change of status such 
as the disorder of the electronic device 11A when the text of 
the notification mail is received. 

[0184] In the above described network system 200 according 

to the second embodiment, when the status change of the 
electronic device 11A has occurred, the notification is 
transmitted from the electronic device 11A, which is realized 
using the UPnP function. Accordingly, the setting can be made 
easily. 

[0185] Further, if there is a status change in the 

electronic device 11A, the notification including the URL 
corresponding to the change of the status is transmitted from 
the electronic device 11A to the printer 2 . The printer 2 obtains 
the WEB page containing the coping method for the change of the 
status of the electronic device 11A based on the URL included 
in the notification. Then, the printer 2 prints our the WEB page 
as obtained. Accordingly, the user need not search for a URL 
or directly input the URL to cope with the change of the status, 
or need not search for a WEB page containing the coping method 
for the status change of the electronic device 11A. As described 
above, according to the second embodiment, the user can obtain 
the coping method for the status change of the electronic device 
11A with a simple operation. 
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[0186] Further, when the automatic printing of the WEB page 

has not been set (i.e., the check box 36a of the window shown 
in Fig. 11 has not been checked) , the user can select whether 
the WEB page is to be printed. Accordingly, unnecessary WEB page 
will not be printed, and the unintended consumption of the 
recording sheet can be prevented. 

[0187] Furthermore, the text of the notification mail is 

sent to a designated user, the designated user can recognize 
the change of the status at an early stage, and cope with such 
a status change promptly. 

[0188] If the WEB page data is stored in a device, to which 

the access of the users are restricted, the printer may not 
obtain the WEB page. However, according to the second embodiment, 
since the WEB page data is stored in the electronic device 11A. 
it is ensured that the printer 2 can obtain the WEB page data. 

[0189] Further, the system employs the UPnP compatible 

devices, system development is relatively easy. 

[0190] THIRD EMBODIMENT 

[01911 Hereinafter, a network system 300 according to a 

third embodiment of the invention will be described. In the 
description on the third embodiment, different portions with 
respect to the second embodiment will be mainly explained. 
[0192] Fig. 15 shows a configuration of the network system 

300 according to the third embodiment, and Fig. 16 is a block 
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diagram showing the configuration of each of the devices 
connected to the network system 300. 

[0193] The network system 300 shown in Fig. 15 includes 

a printer 62, a personal computer 3A, a scanner 3B, an air 
conditioner 4. a television set 5, a telephone 6, a management 
server 63 and a router 7, which are connected to a LAN 8. The 
personal computer 3A according to the third embodiment 
transmits the setting of "Automatic print of WEB page" which 
has been set in the setting window to the printer 62, and the 
e-mail address to the management server 63. 

[0194] The printer 62 includes, as shown in Fig. 16, a CPU 

66, a ROM 22, a RAM 23, a printing unit 24, an operation panel 
35, an NVRAM 26 and an interface 27 . The NVRAM 2 6 stores programs 
including one for executing an information output procedure 
(see Fig. 17) . 

[0195] The CPU 66 executes various procedures and 

calculations, and control the entire operation of the printer 
62. In particular, according to the third embodiment, the CPU 
66 executes an information output procedure shown in Fig. 17. 
In the information output procedure, the CPU 66 receives an WEB 
page transmitted from the management server 63. and controls 
the printing unit 24 to print the contents of the received WEB 
page. An example of the WEB page is indicated in Fig. 14. 
[0196] The electronic device 11B such as the scanner 3B, 

the air conditioner 4, the TV set 5 and the telephone 6 has, 
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as shown in Fig. 16. a CPU 67, a ROM 42, a RAM 43. an NVRAM 44, 
a status detecting unit 45 and an interface 46. The NVRAM 44 
stores programs to be executed by the CPU 21 to perform an 
notification request procedure (see Fig. 8) , and an information 
output procedure {see Fig. 17) . According to the third 
embodiment, the notification request procedure is performed 
between the management server 63 and the electronic devices 11B 
(i.e., the scanner 3B, the air conditioner 4, the TV set 5 and 
the telephone 6)-, which is different from the second embodiment 
in which the notification request procedure is performed 
between the printer and the electronic device 11A. 
[0197] The CPU 67 executes various processes and 

calculations, and controls the entire operation of the 
electronic device 11B. According to the third embodiment, the 
CPU 67 executes the notification request procedure (shown in 
Fig. 8) and the information output procedure (shown in Fig. 17) . 
[0198] The notification request procedure (Fig. 8) is 

briefly described. When the electronic device 11B is newly 
connected to the LAN 8, the CPU 67 transmits the SSDP. Then, 
if the CPU 67 receives the inquiry for the Device Description 
from the management server 63, the CPU 67 transmits the 
fundamental information (e.g., the installation location and 
the serial number) to the management server 63 in response to 
the inquiry. Thereafter, in response to the inquiry for the 
Service Description from the management server 63. the CPU 67 
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transmits the service information (e.g.. Notification 
function) to the management server 63. If the electronic device 
11B supports the notification function, the management server 
63 requires the electronic device 11B to issue the notification 
when the operation status of the electronic device 11B changes 
(e.g. , when a disorder occurs) » and the CPU 67 stores a setting 
to output the notification when the status has changed in the 
NVRAM 44. It should be noted that this procedure is similar to 
that performed in the second embodiment between the printer 2 
and the electronic device 11A except that the procedure is 
performed between the management server 63 and the electronic 
device 11B, and accordingly, a detailed description thereof 
will not be repeated. 

[0199] The information output procedure executed by the 

CPU 67 will be briefly described. In the electronic device 11B 
supporting the notification function, if the status detecting 
unit 45 detects a change of the operation status of the 
electronic device 11B, the CPU 67 transmits a notification 
including the URL designating the WEB page related to the change 
of the status to the management server 63. Thereafter, in 
response to the request by the management server 63 for the WEB 
page designated by the URL (i.e., HTTP request), the CPU 67 
transmits the WEB page data to the management server 63 as the 
HTTP response. 

[0200] The management server 63 shown in Fig. 15 has a CPU 
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71. a ROM 72, a RAM 73 and an HDD 74. 

[0201] The CPU 71 executes various processes and 

calculations, and controls the entire operation of the 
management server 63. According to the third embodiment, the 
CPU 71 executes the notification request procedure (shown in 
Fig. 8) and the information output procedure (shown in Fig. 17). 
[0202] The notification request procedure executed by the 

CPU 71 will be briefly described. When the management server 
63 receives the'SSDP from a UPnP device (e.g., the electronic 
device 11B) newly connected to the network, the CPU 71 obtains 
the IP address and the device name based on the SSDP. Then the 
CPU 71 requests the newly connected device to send the 
fundamental information (e.g., the installation location and 
the serial number) in accordance with the Device Description 
of the UPnP. Then, the CPU 71 receives the fundamental 
information from the newly connected device. Further, the CPU 
71 inquires for the Service Description of the UPnP to obtain 
the service information (e.g., the notification function) which 
the newly connected electronic device 11B supports. 
[0203] When the CPU 71 determines that the electronic 

device 11B supports the notification function, the CPU 71 
request the electronic device 11B to send the notification when 
the status is changed (e.g., when a disorder occurs) . It should 
be noted that the notification request procedure is similar to 
that executed between the printer 2 and the electronic device 
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11A in the second embodiment, except that the procedure is 
executed between the management server 63 and the electronic 
device 11B. Therefore, the detailed description of the 
procedure will be omitted. 

[02 04] Next, the information output procedure of the 

network system 3 00 according to the third embodiment will be 
briefly described. When the CPU 71 receives the notification 
including the URL related to the status change from the UPnP 
device, the CPU 71 temporarily stores the URL in the RAM 73. 
Then, the CPU 71 obtains the WEB page from the NVRAM 44 of the 
electronic device 11B that transmitted the notification, based 
on the URL temporarily stored in the RAM 73, and transmits the 
contents of the WEB page (see Fig. 14) to the printer 2. The 
WEB page is obtained in accordance with the HTTP. 
[0205] The CPU 71 generates a text (test for the 

notification mail: see Fig. 8) based on the information via the 
SSDP, the inquiry for the Description and the notification. The 
CPU 71 then transmits the text of the notification mail to the 
system administrator. It should be noted that the notification 
mail is transmitted only when the e-mail address has been input . 
[0206] The ROM 72 is a read-only storage, which functions 

as a part of a main memory of the management server 63 . In the 
ROM 72, various programs including a system program to be 
executed by the CPU 71 are stored. 

[02073 The RAM 73 is a volatile readable/writable volatile 
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storage, and also function as a part of the main memory of the 
management server 63. In the RAM 73, a work area is defined for 
storing intermediate operation results of data processing. 
[0208] The HDD 74 is a readable/writable storage. The HDD 

74 stores various programs including ones to be by the CPU 71 
to perform the notification request procedure (see Fig. 8) and 
the information output procedure (see Fig. 17) . Further, the 
HDD stores data (e.g. , the e-mail address) input by the system 
administrator through the setting windows as shown in Fig. 11. 
[0209] It should be noted that the notification request 

procedure according to the third embodiment is similar to that 
executed between the printer 2 and the electronic device 11A 
according to the second embodiment, except that it is executed 
between the management server 63 and the electronic device 11B . 
[0210] The interface 75 connects the management server 63 

to the LAN 8 so as to enable the management server 63 to 
communicate with the devices (e.g., the personal computer 3A) 
connected to the LAN 8. 

[0211] Next, the information output procedure in the 

network system 300 will be described with reference to Fig. 17, 
which shows a flowchart thereof. 

[0212] In S501, the CPU 67 of the electronic device 11B 

supporting the notification function determines whether the 
status of the electronic device 11B has changed in accordance 
with the detection results of the status detecting unit 45. When 
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the CPU 67 does not determine that the status has changed (S501: 
NO) , the CPU 67 keeps monitoring the status change of the 
electronic device 11B. When the CPU 67 determines that the 
status has changed (S501: YES), control proceeds to S502. 
[0213] in S502, the CPU 67 of the electronic device 11B 

generates a notification (see Pig. 12) based on the detection 
results of the status detecting unit 45 and the table 
exemplified in Fig. 10, and transmits the notification. The 
notification is then received by the management server 63. 
[0214] In S6 01, when the management server 63 receives the 

notification from the electronic device 11B whose status has 
changed, the CPU 71 temporarily stores the URL included in the 
notification in the RAM 73. 

[0215] In S602, the CPU 71 obtains the WEB page from the 

NVRAM 44 of the electronic device 11B that transmitted the 
notification, based on the URL temporarily stored in the RAM 
73 in S601 . This process of obtaining the WEB page is performed 
in accordance with the HTTP request by the management server 
63 and the HTTP response by the electronic device 11B. 
[0216] In S603, the management server transmits the WEB 

page data as obtained to the printer 62 under control of the 
CPU 71. 

[0217] In S604, the CPU 71 generates status information 

for the text of the notification print and notification mail 
based on the DeviceStatusString value and DeviceStatu6HelpURL 
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value included in the notification (see Pigs. 12 and 13) . 
[0218] In S605, the CPU 71 generates the node information 

(see Pig. 13) for the text of the notification print and 
notification mail based on the device name and IP address 
obtained via the SSDP, and the installation location and serial 
number obtained via the Device Discovery. 

[0219] With the process of steps S604 and S605. the text 

for the notification mail, an example of which is shown in Fig. 
13, is generated. 

[0220] In S606, the CPU 71 determines whether the e-mail 

address has been input in the input box 36c in the setting window 
shown in Fig. 11. That is, the CPU 71 determines whether the 
e-mail address to which the notification mail is sent has been 
set. When the CPU 71 determines that the e-mail address has been 
set (S606: YES), control proceeds to S607. When the CPU 71 
determines that the e-mail address has not been set (S606 : NO) , 
the information output procedure is terminated. 
[0221] In S607, the CPU 71 transmits the text of the 

notification mail to the e-mail address set by the system 
administrator, and terminates the information output procedure. 
The system administrator recognizes the change of status such 
as the disorder of the electronic device 11B when the text of 
the notification mail is received. 

[0222] In S701, the printer 62 receives the WEB page which 

is transmitted by the management server 63 in S603 . 
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[0223] In S7Q2. the CPU 66 of the printer 62 determines 

whether the check box 36b for enabling the automatic printing 
of the WEB page has been checked, that is, the CPU 66 determines 
whether the setting for the automatic printing of the WEB page 
has been made. When the automatic print setting has been made 
(S702: YES) , control proceeds to S705. When such a setting has 
not been made (S702: NO), control proceeds to S703 . 
[0224] In S703, the CPU 66 of the printer 62 displays a 

message "TO PRINT WEB PAGE?" on the display unit of the operation 
panel 25 together with "YES" and "NO" to be selected by the user. 
[0225] In S704, the CPU 66 determines whether the user 

selects, with use of the operation panel 25. to print the WEB 
page. When the CPU 66 determines that the user selects "NO", 
i.e.. the user does not intend to print the WEB page (S704 : NO) , 
the information output procedure is terminated since the WEB 
page need not be printed. When the user selects to print the 
WEB page (S704: YES), control proceeds to S705. 
[0226] In S705. the CPU 66 of the printer 62 controls the 

printing unit 24 to print the WEB page (see Fig. 14) received 
from the management server 63 in S701. 

[0227] According to the network system 300 described above, 

the user may obtain the coping method for the changed status 
of the electronic device without troublesome operations, as in 
the second embodiment. 

[0228] It should be noted that the invention is not limited 
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to the above -described exemplary embodiment, and various 
modification can be made without departing from the scope of 
the invention. For example, in the above-describe embodiments, 
the UPnP protocol is employed. Alternatively or optionally, 
another protocol such as Jini can be employed. Further, as the 
network system to which the present invention is applied, 
various network systems such as the wired LAN. wireless LAN, 
Ethernet. Bluetooth and any other similar systems and/or a 
combination thereof can be used. 

[0229] In the above -described embodiment, the WEB page is 

stored in each electronic devices 11, 11A and 11B. This can be 
modified such that the WEB pages for some of or all of the 
electronic devices are stored in an area where the electronic 
devices share the WEB pages. With such a configuration, the 
update and/or maintenance of the WEB pages may be simplified. 
For example, when the WEB page is stored in a management server 
of a manufacturer of a certain product, and if new supplies 
and/or new error handling methods are to be announced, only by 
updating the WEB page at the management server, each printer 
2 can print out the contents . 

[0230] Further, in the above -described embodiments, the 

contents of the WEB page is printed out using the printer 2 or 
62. However, this can be modified such that a part of or all 
of the contents is displayed on the screen of the display unit. 
For example, the information output procedure is executed by 
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the personal computer 3A, and the contents of the obtained WEB 
page may be displayed on the display unit 36. 

[0231] Incidentally, the network system may be configured 

such that, when there occurs a change of operation status (e.g. , 
disorder) in the electronic device, a buzzer is automatically 
sounded and/or an LED (Light Emitting Diode) is lit in order 
to indicate the status change. 

[0232] According to the second and third embodiments, when 

the operation status of the electronic device has changed, link 
data (i.e. , URL) regarding the information to be output is sent 
to the information output device. Thus, the information output 
device obtains the information based on the link data, and 
output the obtained information. Accordingly, the user can 
obtain the information (e.g., a coping method) regarding the 
status change of the electronic device without a troublesome 
operation. 

[0233] The present disclosure relates to the subject 

matters contained in Japanese Patent Applications No. 
2002-194233, filed on July 3 , 2002, and No. 2002-206033, filed 
on July 15, 2002, which are expressly incorporated herein by 
reference in their entireties. 
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